, where means either electron or muon.
−5 and φ s = 0.24 • ± 0.06
• . New particle exchange in the B 0 q box diagrams could enhance A q SL to values within the reach of the current precision of the experiments [2] .
Two classes of measurements are available: the inclusive dilepton asymmetry analyses and the flavor specific analyses. In the first class, A q SL is obtained from the dilepton asymmetry, A
, where an ) requires a good control of the charge-asymmetric background originating from hadrons wrongly identified as leptons or leptons from light hadron decays, and of the charge-dependent lepton identification asymmetry that may produce a false signal. The systematic uncertainties associated with the corrections for these effects constitute a severe limitation to the precision of the measurements. These detector-related effects are reduced, when possible, by inverting the magnet polarities. They are estimated on control samples or determined simultaneously to A q SL .
2 D0 like-sign dimuons charge asymmetry measurement 
.
Only about 3% of the single muons and 30% of the like-sign dimuons are produced in decays of mixed B 0 q mesons. The contributions of muons from light hadrons decays, as well as their fractions and charge asymmetries, are measured using 
Interpretation
The result for A b SL is significantly different from the Standard Model expectation of CP violation in mixing. The origin of this discrepancy is related to the dimuon like-sign charge asymmetry, whereas the inclusive single muon charge asymmetry is in agreement with the expectations. A search for any neglected sources of CP violation which could affect the dimuon like-sign asymmetry leaving the single muon one uninfluenced is performed [4] . mixing results in CP violation. It turns out that this CP violation reflects in a likesign dimuon charge asymmetry, whereas the inclusive muon charge asymmetry is not affected. The contribution of this process to the like-sign dimuon charge asymmetry is:
, and ω(ccdd) is the weight of this process in the inclusive dimuon sample.
Taking into account this additional Standard Model source of dimuon charge asymmetry, the D0 result becomes consistent with the Standard Model expectation within 3 standard deviations. There is still however some room for new physics CP violation in B 
. With the assumption of no charge asymmetry in the B 0 q meson production and no CP violation in charged D mesons or in b semileptonic decays, the CP violation asymmetries are obtained as:
where
, where L xy (B), M (B) and P T (µD) are, respectively, the transverse decay length, the reconstructed B 
− control samples and are reduced by reversing the magnet polarities every two weeks. Figure 6 shows the resulting A 
. A s SL is obtained from the following equation:
where the production asymmetry
, defined in term of the number of produced particles N and antiparticles N , is expected to be at most a few percent, and (t) is the decay time acceptance function for B 0 s mesons. Due to the rapid oscillations, the integral ratio is 0.2% and the effect of A p is reduced to the level of a few 10 −4 , under the goal of an error of the order of 10 −3 . The measured asymmetry is computed taking into account the detector effects, reduced by periodically reversing the magnet polarities:
The relative efficiencies
are computed on calibration samples: the track efficiency ratio (π + )/ (π − ) is obtained from the ratio of fully reconstructed and partially reconstructed
, and the muon efficiency ratio (µ + )/ (µ − ) from a sample of reconstructed J/ψ → µ + µ − decays, using a tag and probe method. Figure 7 shows the selected D s signal yields for the two different charge combinations. The background asymmetry due to kaon and pion misidentification, prompt 
where χ d is the integrated mixing probability for B 
where A K is the detector charge asymmetry in kaon reconstruction. A kaon with the same charge as the might also come from the Cabibbo-Favored decays of the D 0 meson produced with the lepton from the partially reconstructed side (K R ). The asymmetry observed for these events is:
Eqs. 3, 4 and 5 can be used to extract A d SL and the detector induced asymmetries. Due to the small lifetime of the D 0 meson, the separation in space between the K R and the π production points is much smaller than for K T . Therefore the proper time difference ∆t between the two B 0 d meson decays is used as a discriminant variable. Kaons in the K R sample are usually emitted in the hemisphere opposite to the , while K T are produced randomly, so in addition the cosine of the angle θ K between the lepton and the kaon is used.
The
) events are selected searching for combinations of a charged lepton and a low momentum pion with opposite charge, consistent with originating from a common vertex. Signal is selected by means of the squared of the unobserved neutrino mass,
d energy is identified with the beam energy E beam in the e + e − center of mass frame, E and p are energy and momentum vector of the lepton, and p D * is the estimated D * momentum vector. The signal fraction is determined by fitting the M 2 ν distribution with the sum of continuum, combinatorial and peaking events. The shape for combinatorial and peaking events is estimated from the simulation, whereas the shape for continuum is fixed to the shape of events collected 40 MeV below the Υ (4S) resonance. Figure 9 shows the result of the M 2 ν fit. Figure 11 shows the results of the analyses described in the previous sections [9] , and the world average computed by the Heavy Flavor Averaging Group from a 2-dimensional fit in the plane (A 
Conclusions

World Averages
Constraints on New Physics
The relations between the off-diagonal matrix elements |M Figure 12 shows the result of the global fits of ∆ q to all the relevant data in the plane ( ∆ q , ∆ q ) [1, 13] . Due to the LHCb constraint on φ ∆ s , the Standard Model predictions are currently disfavored by only 1 standard deviation and the new physics scenario described above cannot explain the dimuon D0 result anymore. In the near future, the study of CP violation in the B 0 q mixing at the LHC and at the high intensity B-factories will offer the opportunity to improve the experimental techniques, perform very stringent Standard Model test and, hopefully, to discover or to understand new physics.
Summary
